tions as to any treatment likely to do him good; he has been having these attacks, on and off, for seven years.
Mr. STUART-Low: Following on the recommendation of Dr. Dundas Grant, I have often found great relief to the patient by administering S gr. doses of quinine three times a day, which I learnt when his assistant surgeon; it acts as a tonic to the vestibulular nerves and braces them up. Dr. Wyatt Wingrave proved years ago that tea and tobacco should be forbidden these patients, as there is, as it were, a scotoma in the ear, just as tobacco causes one in the eye. It is also most advisable and advantageous to keep the patient in bed for some days, or even a week, while the vertigo lasts.
Dr. KELSON: Five years ago, I showed here a case of similar character, in which the man was very giddy, and was prevented thereby from following his occupation, that of house-painter. Following what was done in a case of Mr. Jenkins, I removed part of the wall of the external semicircular canal.-The giddiness ceased, and the man returned to his work. Two years later I had a letter from the doctor stating that the man was then still all right as regards giddiness. I cannot quite understand how this result is obtained.
Dr. WILLIAM HILL: Mr. Stuart-Low said Dr. Dundas Grant had .proved the value of quinine in such cases as this. I do not think that " proved " is the right word to use. I may say small doses of quinine have usually failed to give any relief in my cases, and I have never observed a case in which it did much good, though I know there is evidence of occasional good from it in the hands of others..
The CHAIRMAN: I find rest in bed is most useful in these cases, but it needs to be prolonged rest, and this makes life almost unendurable to these patients. I have not found much benefit from drugs, except bromides, and even in that case the dose must be such as to make the life of the patient miserable, and the remedy may be worse than the disease.
A Note on Vestibular Function. By DAN MCKENZIE, M.D. THE following speculations on the relationship of the vestibular with the cochlear organ suggest that as they are associated in space so their functions are not so different as they are generally, if tacitly, assumed to be.
That the vestibular end-organ, in addition to its stimulation by varying pressure or waves of endolymph, also reacts to sound-waves is probable, for the following reasons:-
McKenzie: A Note on Vestibular Function
(1) The same system of water-tubes is common to' both organs.
Endolymph bathes both the scala cochleae and the membranous semicircular canals. Anatomically, therefore, both sense-organs in sharing the same fluid, are both alike exposed to sound-vibrations. That being so, it would be strange if one of the organs was insensitive to them. On the other hand, it might be. urged that the same reasoning might apply to the cochlea, and that as the cristee of the canals are stimulated by massive endolymphatic movements so also the hair-cells of the cochlea ought to be similarly stimulated. But this objection is removed when we consider that the shape and disposition of the canals favour those movements, whereas the cochlea is shut off from them by the interposition of the saccule, the utricle, and their fine connecting tubules.
(2) The footplate of the stapes,. through which sound vibrations pass to the endolymph, lies as near, or nearer, to the sense-epithelium of canals as it does to that of the cochlea. Thus it is to be noted that while the arrangement of the labyrinth is such as to favour the confinement of massive fluid movements to the canalicular side, on the other hand it is such as to render possible the general distribution of molecular vibrations from the stapes throughout the whole of the labyrinth.
(3) Vertigo is known sometimes to be caused by loud sounds.
(4) Noise-deafness, produced by the habitual exposure to harsh noises, is associated with a reduction in the responses to the vestibular tests. (D. M., confirmed by J. Ritchie Rodger.)
If it is true that over-loud sounds destroy or damage the canalicular sense-epithelium, then that epithelium must obviously be sensitive to sound waves. But the question now arises: what physiologlcal purpose can be served by the reaction to sound-waves of the vestibular endorgan? The question may be answered as follows: It is known that general muscle tonus is under the control, more or less, of sensory impressions derived from the semicircular canals and transmitted through the cerebellum to the skeletal muscles. These sensory impreeions and the resulting muscle tonus are usually referred to the agency of endolymph movement following the varying movements of the head. But muscle tonus persists when the head is perfectly motionless, and for this reason some have assumed the hair-cells of the crista to be ciliated cells with a perpetual lashing movement, hastened or slowed by endolymph movements, but not initiated by these movements.
But it is also agreed that muscular tonus is powerfully affected by sound and the only point in doubt is whether the sound operates through the cochlear epithelium only, or, as I now suggest, also through the canalicular cells.
As bearing upon this point it is noteworthy that in the " start" of the body that frequently follows a sudden loud noise, I have at times observed that the " start" precedes in time the reception of the sound by the consciousness; that is to say, the start is direct as well as involuntary, being effected through a shorter nerve-path than that through the higher cerebral centres, and I suggest that it is the result of a sudden and violent stimulation of the canalicular hair-cells. The protective nature of the " starting " at unexpected sounds is obvious.
For these reasons, therefore, I make the suggestion that the vestibular organ, in addition to being stimulated by relatively massive changes in endolymphatic pressure, may also be responsive to the molecular vibrations of sound.
DISCUSSION.
Dr. D. McKENZIE: Since this note was distributed I have received from Dr. P. McBride the copy of an article written by him many years ago,' in which he makes the same claim for the canalicular response to sound waves that I am making now. Indeed, his arguments are almost precisely the same as mine, with the exception of No. 4 above, which is necessarily of recent origin. McBride further suggests that the intimate connexion between soundreception and muscular movement in animals results in a turning of the animal's head towards the quarter from which the sound emanates.
Dr. A. A. GRAY: This is a very interesting subject physiologically. The question is whether the vestibule responds to sound waves. In respect to Ewald's theory, that the function of the vestibule and canals is to give tone to the skeletal muscles, I do not think there is much evidence in support of such a theory. Patients who have had both labyrinths destroyed are in no way deficient in muscle-tone. Furthermore, in such animals as the whale and the porpoise, in which these structures have undergone a remarkable degree of atrophy, the muscle-tone can hardly be said to be diminished! Ewald put far too much weight on physiological experiment, and too little upon evidence derived from clinical observation and from comparative anatomy.
